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But, practically, the determinatiori of fixetf directions in space (§ 233) is made to depend upon the rotation of groups of particles exerting forces on each other, and thus involves the Third Law of Motion.
216.   The-whole law is singularly at variance with the tenets of the ancient philosophers, w.hp maintained that circular motion is perfect.
The last clause, *«m quatenusf etc., admirably prepares for the introduction of the second law, by conveying the idea that it isfone* ®lone which can produce A change of motion. How, we naturally in-) quire, does the change of motion produced depend on the magnitude and direction of the force which produces it? The answer is—
217.    LEX II.   Mutationert molds proportionalem. esse vi tnotrid im-pressae, etfieri secundum, lineatn rectam qud, vis ilia impritnif-nf-
Change of motion is proportional to the impressed force^ and takes place in the direction of the straight line in which the force acts*
218.   If any force generates motion, a double force will generate double motion, and so on, whether simultaneously or successively, instantaneously or gradually, applied.   And this motion, if the^body was moving beforehand, is either added to the previous "motion, if directly conspiring with it; or is subtracted if directly opposed; or is geometrically compounded with it, according to the kinematical principles already explained, if the line of previous motion and the direction of the force are inclined.to each other at any angle.    (This is a paraphrase of Newton's own comments ori the second law.)
219.   In Chapter I. we have considered change of velocity, or acceleration, as a purely geometrical element, and have seen^how it may be at once inferred from the given initial and final velocities of a body.   By the definition of a quantity of motion (§ 211), we see tfiat, if we multiply the change of velocity, thus geometrically determined, by the mass of the body, we have the change of motion referred to in Newton's law as the measure of the force which produces it.
It is to be particularly noticed, that in this statement there is nothing said about the actual motion of the body before it was acted on by the force: it is only the change of motion that concerns us. Thus^ the same force will produce precisely the same change of motion in a body, whether the body be at rest, or in motion with any velocity whatever.'
220.   Again, it is to be noticed that nothing is said as to the -body being under the action of one force only; so that we may logically put a part of the second law in the following (apparently) amplified form :—
Wheti any forces whatever act on a body^ then, whether- the body be origfrially at rest or moving with any velocity and in any direction, each .force produces in the body the exact change of motion which itzvotildhave produced if it had acted, singly on the body originally at rest.
221.  A remarkable consequence follows immediately from this view of the second law.   Sirjcas forces are measured _by the changes of